Ut Yo'l Learn

& ldentify methods for estimating

population sizes.

Explain how competition limits

population growth.

& List factors that influence
changes in population size.

?é”éy it’s Important

Competition caused by population

]

growth reduces the amount of food,

living space, and other resources
available to organisms, including
humans.

% Review Vecabulary
natural selection: hypothesis
that states organisms with traits
best suited to their environment
are more likely to survive and
reproduce

New Vocabulary
e limiting factor
e carrying capadty

Gila
woodpeckers

Populations

Competition

Wild crickets feed on plant material at night. They hide
under leaves or in dark damp places during the day. In some pet
shops, crickets are raised in cages and fed to pet reptiles. Crickets
require plenty of food, water, and hiding places. As a population
of caged crickets grows, extra food and more hiding places are
needed. To ayoid crowding, some crickets might have to be
moved to other cages.

Food and Space Organisms living in the wild do not always
have enough food or living space. The Gila woodpecker, shown
in Figure 5, lives in the Sonoran Desert of Arizona and Mexico.
This woodpecker makes its nest by drilling a hole in a saguaro
(suth GWAR oh) cactus. Woodpeckers must compete with each
other for nesting spots. Competition occurs when two or more
organisms seek the same resource at the same time.

Growth Limits Competition limits population size. If avail-
able nesting spaces are limited, some woodpeckers will not be
able to raise young. Gila woodpeckers eat cactus fruit, berries,

" and insects. If food becomes scarce, some woodpeckers might

not survive to reproduce. Competition for food, living space, or
other resources can limit population growth.

In nature, the most intense competi-
tion is usually among individuals of the
same species, because they need the same
kinds of food and shelter. Competition
also takes place among different species.
For example, after a Gila Woodpecker has
abandoned its nest, owls, flycatchers,

shelter of the empty hole.

Figure 5 Gila woodpeckers
make nesting holes in the saguaro
cactus. Many animals compete for
the shelter these holes provide.
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snakes, and lizards might compete for the




Figure 7 Ecologists can esti-
mate population size by making a
sample count. Wildebeests graze.
on the grassy plains of Africa.
Draw Condusions How could
you use the enlarged square to esti-
mate the number of wildebeests in
the entire photograph?

Sample Counis What if you wanted
to count rabbits over a large area?
Ecologists use sample counts to estimate
the sizes of large populations. To esti-
mate the number of rabbits in an area of
100 acres, for example, you could count the rabbits in one acre
and multiply by 100 to estimate the population size. Figure 7
shows another approach to sample counting.

Limiting Factors One grass plant can produce hundreds
of seeds. Imagine those seeds drifting onto a vacant field. Many
of the seeds sprout and grow into grass plants that produce
hundreds more seeds. Soon the field is covered with grass. Can
this grass population keep growing forever? Suppose the seeds
of wildflowers or trees drift onto the field. If those seeds

- sprout, trees and flowers would compete with grasses for sun-

light, soil, and water. Even if the grasses did not have to compete
with other plants, they might eventually use up all the space in
the field. When no moreliving space is available, the population
cannot grow. :

In any ecosystem, the availability of food, water, living space,

! mates, nesting sites, and other resources is often limited. A

limiting factor is anything that restricts the number of individ-
uals in a population. Limiting factors include living and non-
living features of the ecosystem. i

A limiting factor can affect more than one'population in a
community. Suppose a lack of rain limits plant growth in a
meadow. Fewer plants produce fewer seeds. For seed-eating
mice, this reduction in the food supply could become a limiting
factor. A smaller mouse population could, in turn, become a
limiting factor for the hawks and owls that feed on mice.



5 Frm i st

3 Biotic Potential What would happen if no limiting fac-

XU A G : tors restricted the growth of a population? Think about a
5@%@21@3%? by . population that has an unlimited supply of food, water, and
Topic: Birthrates and . living space. The climate is favorable. Population growth is
Death Rates : not limited by diseases, predators, or competition with other

Visit booke.msscience.com for Web
links to information about
birthrates and death rates for the
human population.

species. Under ideal conditions like these, the population
would continue to grow.
The highest rate of reproduction under ideal conditions is a
population’s biotic potential. The larger the number of offspring
) o that are produced by parent organisms, the higher the biotic
?nir:ezziigpbﬂif;\g: :g:\véde ® . potential of the species will be. Compare an avocado tree to a
birthrates or declining death rates. § ; tangerine tree. Assume that each tree produces the same num-
. ber of fruits. Fach avocado fruit contains one large seed. Each
tangerine fruit contains a dozen seeds or more. Because the tan-
gerine tree produces more seeds per fruit, it has a higher biotic
potential than the avocado tree.

Activity Find out whether the

Changes in Populations

Birthrates and death rates also influence the size of a pop-
ulation and its rate of growth. A population gets larger when
the number of individuals born is greater than the number of
individuals that die. When the number of deaths is greater
than the number of births, pop-
ulations get smaller. Take the
squirrels living in New York City’s
Central Park as an example. In

Death | Population one vear, if 900 squirrels are born

| Birthrate™ @ poiox | ncrease and 800 die, the population in-
: i L (percent) creases by 100. If 400 squirrels are
; } born and 500 die, the population

Rapid-Growth Countries | | decreases by 100.
i The same is true for human
Jordan %8 0 55 33 populations. Table 1 shows birth-
: rates, death rates, and population
Uganda l 208 218 ! 29 changes for severalpcguntries
Zimbabwe L 343 g4 | 57 around the world. In countries
1 ~with faster population’growth,
Slow-Growth Countries , birthrates are much higher than
‘ ' death rates. In countries with
Germany 9.4 I slower population'growth, birth-
: l rates are only slightly higher than
Sweden ' || 108 10.6 0.1 _ death rates. In Germany, where
| ' the population is getting smaller,
United States 148 ' 8.8 1 06 the %ifthrate is liwer z%chan the

*Number per 1,000 people ‘ death rate.







Name: Science Class : _

- Populations
All questions should be answered in complete sentences with part of the

1. Describe three in which ecologists can estimate the size of a
population?

2. Explain how birthrates and death rates influence the size of a population?

3. Explain how carrying capacity influences the number of organisms in an
ecosystem. ' '




